Spatially distributed riverbed bathymetry information are rarely available but mandatory for accurate hydrodynamic modeling. This study aims at evaluating the potential of the Global Navigation Satellite System (GNSS), like for instance Global Positioning System (GPS), for retrieving such data. Drifting buoys equipped with navigation systems such as GPS enable the quasi-continuous measurement of water surface elevation, from virtually any point in the world. The present study investigates the potential of assimilating GNSS-derived water surface elevation measurements into hydraulic models in order to retrieve effective riverbed bathymetry. First tests with a GPS dualfrequency receiver show that the root mean squared error (RMSE) on the elevation measurement equals 30 cm provided that a differential post processing is performed. Next, synthetic observations of a drifting buoy were generated assuming a 30 cm average error of water surface elevation (WSE) measurements. By assimilating the synthetic observation into a 1D-Hydrodynamic model, we show that the riverbed bathymetry can be retrieved with an accuracy of 36 cm. Moreover, the WSEs simulated by the hydrodynamic model using the retrieved bathymetry are in good agreement with the synthetic "truth", exhibiting an RMSE of 27 cm.
Designing the GPS Buoy

169
The aim of the GPS-equipped buoy is to provide 
Hemisphere A221
T M Smart Antenna. The hemispheric 180 lid is used to limit potential GPS signal perturbations.
181
To protect it from strong shocks during deployment and 182 to ensure its buoyancy and stability, the integrated sys- (2012) this kind of smoother can be compared to vari-243 ational assimilation techniques.
244
The implementation used in this study is based on shape (see Figure 2 ) with a known river width (RW).
265
The riverbed is thus characterized by only one para- 
276
In a PF, the filtering density is approximated by a dis-277 crete distribution, whose support is the set of particles.
278
The probability mass assigned to each particle is propor-279 tional to that particle's weight, which, in turn, is propor-
280
tional to the likelihood of the observation at the assimi- is defined by a pre-defined value of standard deviation.
294
A local weight, w i, j,k , is therefore computed for a WSE 295 x i, j,k simulated by particle i at cross section j and time
296
step k, for which an observation is available:
(1)
298
In Eq. 1, x is the matrix of the state variables (WSE at 299 cross section j and time step k simulated by particle i), 300 µ is the observation mean and σ is the standard devi- each cross section by applying the joint probability the-
where N o is the number of observation time steps.
308
The resulting global weights are then normalized using 309 Eq. 3. 
315
To update the riverbed bathymetry, we propose to cor-316 rect each river bathymetry realization by shifting the 317 corresponding riverbed bottom elevation using a dis-318 tance equal to the time-averaged deviation between the 319 WSE simulated by this particle and the expected WSE:
In Eq. 5 BOE i, j and U pBOE i, j represent respectively 322 the first guess and the updated bathymetry (for particle obtained from such an experiment.
389
The one-dimensional hydrodynamic model (see WSE measurements and a rating curve.
419
The truth and the ensemble of model predictions were 420 generated separately: they share the same model struc- closest SPSLUX reference station is located in Baschar-
550
age at a distance of 16 km (see Figure 3c ).
551
To carry out the experiment in "dry" conditions, the 552 first step was to define a set of reference points with 553 accurately-known geographic coordinates and altitudes.
554
To do so, a theodolite was used, enabling the positioning The results of this test showed that the elevation in-
569
formation provided by the system may be biased if spe- 
Generating synthetic observation
585
To create synthetic observations we followed the pro- 
Retrieving bathymetry via assimilation of synthetic
Conclusions
736
The study presented in this paper focused on the po- 
768
In the assimilation scenario proposed in this study, 
783
The next step will be to carry out similar experiments 
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